Inhibition of HIV-1 replication in cultured cells with phosphorylated dideoxyuridine derivatives encapsulated in immunoliposomes.
Among the 2',3'-dideoxynucleoside 5'-triphosphates containing a physiological base, 2',3'-dideoxyuridine 5'-triphosphate (ddUTP) has been reported to be among the most powerful inhibitors of human immunodeficiency virus (HIV) reverse transcriptase (RT) in cell-free systems. However, in contrast to other dideoxynucleosides, 2',3'-dideoxyuridine (ddU) is inactive in treatment of HIV-infected cells in culture, since it is a poor substrate for cellular nucleoside kinases. This problem cannot be overcome by the use of phosphorylated ddU because such compounds are unable to cross cell membranes. To promote entry and thus bypass the limiting steps of intracellular phosphorylation, we have encapsulated mono- and tri-phosphorylated ddU in liposomes coupled to monoclonal antibodies (immunoliposomes). We investigated antiviral effects in two human T cell lines (MT-4, CEM). We observed that ddU nucleotides remain phosphorylated for several weeks after encapsulation in immunoliposomes, and potent antiviral activity is obtained when these drugs are delivered into infected cells by cell-specific antibodies (ED50 < or = 1 microM on CEM). In contrast, no inhibition was observed with non-targeted liposomes containing phosphorylated ddU, or with empty liposomes, whether targeted or not.